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1. INTRODUCTION

Y[Z]\_^a`;b�cd\�b�egf�h&c9b�`�^G`+b�^;i]jlk�^Jm]`+b�^;b�n4k+b�op\_npk;Z]`+b�bqmDr!`�r!j_j�b�jE^�b�^;^;\_h9ns^qt�uXv�udwNx[r!nsozy|{dh9k;\}f�^L~Lr9nsop~�~��aoXi]`+\�n]��e(Z]\_f�Z��]�
b�{Xm�b�`+\��Gb�n:k�r!j5k+r!j_�X^(e�b�`+bWoXb�j_\_c9b�`+b�o�xsh!�>e(Z]\}f�Z$k;b�nq`+b�m�h9`;k;b�o6`+b�^;i]j�k+^(��`+h9��k;ZsbWY5b�c&r&k;`+h9n5x]��h9is`7��`+h9���EyH�E�%x�h9n]bQ��`+h9��k;Z]b
����r9f�k;h:`;\_b�^�x4r9nsoa^;\�{J�:r�c9bEm]`;h4^�m�b�f�k+^�r&k�k;Z]bQ�A� ���d~"n/r:o]oX\�k;\_h9n�x4k;Zsb�`+b�e�b�`+b7k�e�b�j_c9bEk;Z]b�h9`+b�k;\}f�r9jsk�r!j_�X^�x4��h9`[e(Z]\}f�ZJk+Z]b `;b�r9oXb�`
^;Z]h9i]j}oqf�h9ns^;i]j�k �(b���^��>�����>r!nso�� �����
�]i]`;k;Z]b�`;�Gh:`;b:xD\_n�cd\_b�e�h!�Hk;Z]bNj�\_�G\lk+b�o�r9�Gh9i]n4k�h9�|k;\_�Gb�r9j�j_hXf�r!k;b�o6k+hJk+Z]\_^ `+b�cd\_b�eQx�Zsr!`�o
f�Z]h:\_f�b�^[Zsr:o6k;hL��b%�Lr9oXb:x]��h9`(e(Zs\_f�ZF~[r!m�h9j_h9�:\���b9�|~"nFmsr9`�k+\_f�i]j}r!`�x]h9n]j_ /r:f�k+isr!j�`+b�^;i]j�k+^�x]\�� b:��xDn]hLm]`+h:^;mDb�f�k+^�x]e(\_j�jA�DbW`;b�mDh:`�k+b�o
Z]b�`;b:�
Y[Z]b�`+bLr!`+bN�Lr!nd qe[r� X^ \�n¡e(Z]\}f�Z�k+Z]bJ^�k+r!nDo]r!`�o��GhXoXb�j7t�uX¢��%f�r!n£��b�b�{dk;b�nDoXb�o2�auXi]mDb�`+^; d�G��b�k;`+ �t�u]v�u4wQ�
\_^ k+Z]bLh9nsj� 

n]h:nX¤�k+`;\_cd\_r9j=b�{dk;b�nD^�\_h9n�h!�7k+Z]bF¥*h9\_nsf�r9`]¦bJ�9`+h9i]m5x|r!nso§\lkLnsr!k;i]`�r!j_j_ £\_nsf�h9`+mDh:`+r!k;b�^N�9`�r�cd\lk� ¡\_n§\�k+^�j_hXf�r!j���h:`;�$��udk;`+\�n]�¨k;Zsb�h!¤
`+\�b�^%^�is�9�9b�^�kQk+Zsr&kWk;Z]b�`;bJf�h9i]j}o¡�Db/r$n4is�W��b�`Wh9�7f�h9�Gmsr:f�kW^;msr9f�bJoX\_��b�ns^;\�h:ns^Q\_n�r9o]o]\lk+\�h:n¨k+hFk;ZsbLk;Z]`+b�bais^�iDr!j|h:n]b�^��6Y[Zsb
uXvNt�©:�!ªHuXvWt��9�!ª|vWt����[�:r9i]�9bQ�:`;h:i]m$f�r!nF��bW^;b�b�n$r:^(`+b�^;i]jlk+\�ns�L��`;h:�«k+Z]b%�]`+b�r9�4\_n]�Lh9�*rLj}r!`+�9b�`�xX�Gh:`;bQi]ns\l¬sb�o2xs�4r!i]�:bQ�9`+h9i]m5�
�7j�k;b�`;nDr&k;\_c9b�^(k+hJk;ZsbN�7\_�9�4^E�Gb�f�Zsr!n]\}^;�gf�r!nq��bNf�h9ns^;\_o]b�`+b�o6k;h/�]`+b�r!�/k;ZsbWb�j_b�f�k;`+h&e=b�r!�6^� d�G�Gb�k;`+ 9� Y[Z]bN4isr9`;�4¤"r!nsoX¤�j_b�mXk+h9n
^�k;`+isf�k+i]`;b
\_n6k;Z]`+b�b
�9b�n]b�`�r&k+\�h:ns^�\_^Er&k[k;Z]bQh:`;\_�9\_n6h!�A�Lr9n4 a\_oXb�r9^(^;isf�Z$r9^(f�h:�GmDh4^�\�k;b�n]b�^+^��
�7�Gh9n]�ak;Z]h4^�bN�Lr!nd $mDh4^;^;\��s\�j_\lk+\�b�^�xTk+Z]bNf�Zsh9\}f�bWe[r9^��Lr9oXbN\�n�k;Z]\}^ `;b�cd\�b�e®k+h6r:o]oX`+b�^+^E^;i]m�b�`�^� d�G�Gb�k;`+ 9x2r:o]oX\�k;\_h9nsr9j¯^;msr9f�b

oX\_�Gb�ns^;\�h:ns^�xsn]b�eV�4r!i]�:bQ�Dh4^�h:ns^�xsr!nso$j_b�m]k;hX4isr!`+�X^��(udb�r9`+f�Zsb�^���h9`�n]b�e°m]Zsb�n]h:��b�nsrGn]h9kE�Gh!k;\_c&r&k+b�oF�d /r9nd 6^;mDb�f�\�¬DfQ�GhXoXb�j
e(\_j�j(r!j}^;hq�Db6`+b�m�h9`;k;b�o���~"n�k+Z]b/��h9j_j�h&e(\_n]�sx>r9j�j�j�\_�G\lk�^�e(\�j_j[�Db6�9\_c9b�n�r&kL±:²:³´��� �|�_xHr!nso�b�cd\_o]b�nsf�b�^Nh9`GoX\_^+f�h&c:b�`+\�b�^Qe(\_j�j��Db
`+b�m�h9`;k;b�o/h9nsj� J\��¯k;Z]b�\�`E^;\_�9n]\�¬Df�r9nsf�b b�{]f�b�b�os^�k;Z]`+b�bQh:`=¬Dc9b%^;\��:�Gr:^�xd`+b�^;mDb�f�k+\�c:b�j_ 9�

2. SUPERSYMMETRY

Y[Z]b[�9b�nsb�`�r!jXf�h:nsf�b�mXk+^¯h!�T^�ismDb�`+^; d���Gb�k;`+ 9x9r:^Ae�b�j_j]r9^*oXb�k+r9\�j}^*h!�Dk;Z]b[�G\�ns\��Lr!jD^�i]m�b�`�^; 4�G�Gb�k+`;\}f=b�{dk;b�ns^�\_h9nNh!�Dk;Z]b7^�k+r9nso]r!`�o
�GhXoXb�j�x4k;Z]b ¢�u]uX¢µxXf�r!nJ��b7��h:i]nsoL\_n/�(b������������>��`;\_b�¶s :x9k+Z]b�¢¨u]uX¢·\}^=�]i]\_jlk���`;h:�¸k+Z]b ��\_n]\_�Lr!jD¬sb�j}oaf�h9n4k;b�n:k�x:e(\�k;Z/^;4isr9`;�X^�x
^;j�b�mXk;h:ns^�x9�9j_i]\�nsh:^�x!f�Zsr!`+�9\_n]h:^¯r!nDoWn]b�iXk;`�r!j_\_n]h:^�x9r!nDoWe(\�k;Z�k�e�h �E\��:�:^*oXh9is�]j�b�k+^��A~"n�k+Z]b(r!�s^;b�nsf�b[h!��r
^;mDb�f�\�¬Df(uXv�udw¹�]`;b�r!�d\_n]�
^+f�Z]b��Gb9xs��h:`;b k+Zsr!nFrGZdi]nsoX`+b�o/n]b�e®msr9`+r9�Gb�k;b�`+^(r9`;b
\_n4k;`+hdo]isf�b�o2x]e(Z]\}f�ZFr!`+b `+b�o]isf�b�oJk+hJrG�Gr9nsr!�:b�r9�]j�b j_b�c9b�j��d J\_n4c:h9�d\_n]�
^;h9�GbGi]n]\�¬Df�r!k;\_h9n¡h!��k;Z]bJ^;h!�.kNu]v�u4w�¤��]`+b�r9�d\�n]�6k+b�`+�G^Qr!kQk;Z]baº
v�Y»^;f�r!j_b9�L~"n¡e(Zsr&kQ\}^Qis^;isr!j_j_ ¨f�r9j�j_b�o®¼;^�k+r9nso]r9`+o£uXv�u4w
½]x
r9osoX\lk+\�h:nsr!j�r9^+^�is��m]k;\_h9ns^�r!`+bJ�Lr9oXb:¾G\�n�h:`+o]b�`%k+h¨r�c:h9\}o£��r9^�kNm]`+h!k+h9n�oXb�f�r� 9x>¿�¤�msr!`+\lk� ¨\_^�r9^+^;i]�Gb�o£k;h¨�Db$f�h:ns^;b�`+c9b�o�x¯r9nso
k;ZsbLj�\_�9Z4k;b�^�kW^;i]m�b�`�^� d�G�Gb�k+`;\}f�msr!`;k;n]b�`�x�k;Z]bJ�¯uX¥*x2\_^Wr/nsb�iXk+`+r9j�\_n]hs�J��^%r$f�h:ns^�b�4i]b�nsf�b9xAu]v�u4w�mDr!`;k;\}f�j_b�^
r!`+bGm]`;hXoXiDf�b�o£\_n
msr9\�`�^�xXr9nsoLk+Z]b� JoXb�f�r� �k;hLuX¢Àmsr!`;k;\}f�j_b�^�r!nDoLk;h�k+Z]b �¯uX¥7ÁX^;\�nDf�b�k;Z]bQ�Au]¥�\}^(^�k�r!�]j_b r9nsoJe�b�r9�dj� G\_n:k+b�`�r9f�k;\_n]�sx:k;Z]b ¬snDr!j2^�k�r&k+b
b�{XZ]\_�]\�k+^(�G\}^;^;\_n]�Gb�n]b�`;�: 9�>¢FhXoXb�j}^[\_n6e(Zs\_f�ZF¿�¤�mDr!`+\lk� L\}^[n]h!kEf�h9ns^;b�`+c9b�oar9`;b n]h!kEf�h9ns^;\}oXb�`+b�oa\�n6k;Zs\_^(`+b�cd\_b�eQ�
Y[Z]bq�Gh:^�kJe(\_o]b�j_ §^�k;isoX\_b�op�GhXoXb�jE\}^L�G\�n]\_�Lr!j ^�i]m�b�`+�9`�r�cd\lk� :xH�JuXv º
�7�%�7Â�n]j_ �¬sc:bFmsr!`�r!�Gb�k+b�`�^Lr!`+b$n]b�b�oXb�o�k+h¡��i]j�j_ 

^;mDb�f�\��� ak+Z]bW�GhXoXb�j�¾[rLf�h9�G�Gh9nq^+f�r9j_r9`(�Lr9^+^(Ã/Ä:x�raf�h9�G�Gh9n$�4r!i]�:\�n]hL�Lr:^;^(ÃqÅ;Æ;Ç9x�r9nso$rJf�h:�G��h:n$k;`+\�j_\_n]b�r9`Ef�h:i]m]j_\�n]�JÈEÄ:x
r!j_j>oXb�¬Dn]b�o¨r&k k;Z]bJº
vEYÉ^;f�r!j_b9x�k;Zsb�`�r&k+\�hak+r9n�Ê�h!�Hk;Z]bGc&r9f�i]i]�Ëb�{Xm�b�f�k+r&k+\�h:n�c&r!j_i]b�^�h9�|k;ZsbNk�e�h/�E\��:�:^ oXh9is�]j�b�k+^�x�r!nsoqk;Z]b
^;\��:n£h9�(Ì>xAk+Z]ba^;i]m�b�`�^� d�G�Gb�k;`+\}fL�7\_�9�:^W�Lr9^+^
k;b�`;�$�$Y[Z]bar!�D^�h:j�iXk+bJc&r!j_i]bLh!�(Ìp\}^WoXb�k;b�`+�G\�nsb�o£��`+h9�Àk;Z]bJ`+b�nsh9`+�Gr9j�\_��r!k;\_h9n
�9`+h9ism6b�4isr&k+\�h:ns^�xs�4 6\_��m�h:^;\_n]�Lb�j_b�f�k;`+h&e=b�r!�a^; d���Gb�k;`+ a�]`+b�r9�4\_n]�Jr!k(k;Z]bNm]`;h:mDb�`E^+f�r!j_b9��Y[Z]bQk� dm]\}f�r9j5�JuXv�º
�E�¸^;mDb�f�k;`+i]�
f�h:n4k+r!\_ns^|r%j�\_�9Z4k=�E\��:�:^>��h:^;h9n�x4rQn]b�iXk;`�r!j_\�nsh%�AuX¥*x4^�j_b�mXk+h9ns^H^�i]�D^�k�r!n4k;\}r!j_j� �j_\��:Z:k+b�`>k+Zsr!nJ^+4isr!`+�X^�x:r!nso�k+Z]b7��h:j�j_h&e(\�ns�Q`;b�j_r!k;\_h9n
Z]h:j_o]^(r9m]m]`+h�{X\��Lr&k+b�j_ Jr!�Gh9ns�Nk+Z]bQ�:r9i]�9\_n]h��Lr9^+^�b�^�¾¯Ã¨ÍÎ9Ï ©QÐ¹Ã ÍÑ:Ò Ð®�&Ã ÍÑ!ÓÔ �
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2.1. Standard SUSY
udh9�GbJh9�(k;Z]b/��h4^�kGf�h:ns^�k+`+r9\�ns\�n]�Fj_\_��\�k+^Nh9n�u]v�u4w�msr!`;k;\}f�j_b�^N^�k+\�j_j�`;b�^�i]j�k%��`+h9�Àk;Z]b6^�b�r!`�f�Z]b�^%mDb�`���h:`;�Gb�oµr!k��AyH¥*�A¢�r9^+^

j_\��G\�k+^=h!�5r!��h9i]k���m%mWº b3n®e=b�`;bEh9�Xk�r!\_n]b�oG��h:`=^;j�b�mXk;h:ns^�r!nsoJf�ZDr!`+�9\_n]h:^7� ©����*~"nLk;Z]b
¢�u]u]¢Ëe(\lk+Z/^���b�`+�G\�h:nJr!nsoL�4r!i]�:\�nsh%�Lr9^+^
i]n]\�¬Df�r&k;\_h9n5x]rW�Lr9^+^�j�h&e�b�`�j_\��G\�k[h9�]o8pNº b3n°e[r9^�^�b�k(h9nJk+Z]bQ�AuX¥�r&k(j}r!`+�9bEk+r!n(Êp� o&��x]^;h9�Gb�e(Zsr&k�k;\_�9Z4k;b�`(r&k[j�h&e�b�`=k+r9n(Ê£r9nso
\_n6�JuXv º
�7�«� ²����
Y[Z]b�`+bWr!`+b
k�e�hJ�Lr!\_nq^�k+`;b�r!�L^(��h:`�^�k+r!nDo]r!`�od¤�uXv�u4w ^�b�r!`�f�Z]b�^[\_ngqQrq¨f�h9j_j_\_^;\�h:ns^7r!k7k;Z]b�Y5b�c&r&k;`+h9n5¾�^+4isr!`+�X^7r!nso$�:j�is\�n]h4^7\_n

s b�k�^=t Ïu'v£¬Dnsr!j�^�k+r!k;b�^�x]r!nDo/b�j�b�f�k+`;h&e�b�r9���4r!i]�:\�nsh:^�\�n6k+Z]b
k;`+\�j_b�m]k;h9n/k;h:mDh:j�h:�9 :�

2.1.1. Squarks and gluinos

�=h9j_h9`+b�oµuXv�udw�msr9`�k+\_f�j�b�^�x*^;4isr9`;�X^Qr9nso¡�9j_i]\_n]h:^�x¯r9`;bLb�{XmDb�f�k;b�o¡k;h��DbLk+Z]bJ�Gh:^�kNf�h9m]\_h9is^;j_ �m]`+hXoXisf�b�oµr&k%k+Z]b/YAb�c&r!k;`+h9n
cd\_rNk+Z]bQ^�k+`;h:n]�N\_n4k;b�`+r:f�k;\_h9n5xXi]mak+hGm]Zsr9^;bQ^�mDr9f�b
^;i]m]m]`+b�^+^�\_h9nD^�r!k(j_r9`;�:b��Lr9^+^;b�^��A~��>^;4isr9`;�X^[r!`+b �Wisf�Z6j�\_�9Z4k+b�`�k;Zsr9n$�9j_i]\�nsh:^�x
k;ZsbJ�Gh:^�k%`;b�j�b�c�r9n4k%m]`;hXoXiDf�k;\_h9nµf�Zsr9n]n]b�j|\_^(qQrqxwzy{ y r{ �6~"n¡k;Zsr!kWf�h:nX¬s�9is`+r!k;\_h9n�x5k;Z]b|y{ w { y} Ä Å oXb�f�r� q�GhXoXbJ\}^Qb�{Xm�b�f�k+b�o£k+h
��bJoXh9�G\_nsr!n4k���~��[�9j_i]\�nsh:^
r!`+bG�Wisf�Z£j�\_�9Z4k+b�` k;Zsr9n£^+4isr!`+�X^�xTk+Z]bcqQrqWw~y� y� m]`+hXoXisf�k;\_h9n¨f�ZDr!n]n]b�j|r!nso�k;Zsb_y� w { r{ y} Ä Å o]b�f�r� 
�GhXoXbWr!`+bQb�{Xm�b�f�k;b�o6k+hJ��bQk;Z]bN�Gh:^�k7`;b�j�b�c�r9n4k��[~��*k;Z]bW^+4isr!`+�/r9nso$�9j_i]\_n]hL�Lr9^+^�b�^7r!`+b%^;\��G\_j_r9`�x]��h!k+Zqm]`+hXoXisf�k+\�h:n$m]`;hXf�b�^+^�b�^
f�h:n4k;`+\��]i]k;b9xAr9^
e�b�j_j|r9^
^;4isr9`;�4¤��9j_i]\_n]h/r:^;^;hXf�\}r&k;b�oqm]`+hXoXisf�k;\_h9n�x�qQrqWw�y{ y� �GY[ZsbGr9�Dh&c:bNms`;hXf�b�^;^;b�^ j_b�r:oqk+h/k+h9m�h9j_h9�:\�b�^�h9��r!k
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b�{]f�j�is^;\_h9n§o]h9�Lr!\_n�\_n�k+Z]b6�Lu]v�º
�7��msr9`+r9�Gb�k;b�`�^;msr:f�b9x=r9^G^�Zsh&e(n�\_n§�¯\��D�|©&¤�j�b��.kN��h:`�k+r!n(Ê +·©]x=ÈEÄ	+ msx=r!nDo�Ì�� m]�
Y[e�hqj�h:�Db�^Nf�r!nµ��bah:�s^�b�`;c:b�o2�qY[Zsbaj_b��.kNh:n]b/f�h9`+`;b�^�m�h9nDo]^
k;hqk�e=h9¤���hXoX £o]b�f�r� X^N^�isf�Z�r:^hy} � w y��� x>e(Z]\�j_bJk+Z]ba`+\_�9Z4kWh9nsb
f�h:`;`+b�^;m�h9nso]^Hk;hGk+Z]`+b�b�¤���hdo] aoXb�f�r� X^�^;isf�Z$r9^Ky} Ä Ç w �32+� � y} Ä Å �|�]h9`(Ã6Ä + ��mGº b3nWxDr�f�ZDr!`+�9\_n]hW�Lr9^+^�j�h&e�b�`[j_\��G\�k7h!���3o4²�º b3n
\}^(h9�Xk�r!\_n]b�o�ÁXk;Z]bQj_\_��\�kE\}^Q����p�º b3n°��h9`EÃ/Ä�+ ��m%mLº b3nW�DY[Z]b�^;bQc&r!j_i]b�^(b�{]f�b�b�o/k;Z]b%f�Zsr9`;�:\�nshN�Lr9^+^[j_h&e=b�`(j�\_�G\lk�^;b�kEr!kE�5y=¥*�
Y[Z]bk�c� f�h9j_j_r9�Dh:`+r!k;\_h9nJZDr9^[n]h9k7 9b�k7m�b�`;��h9`+�Gb�o6^�iDf�Z6rN��i]j_j5�JuXv º
�7� ^+f�r!n5�*Y[Zsb� a\_ndc9b�^�k+\��4r&k;b�oLk+Z]b%f�h:nX¬s�9is`+r!k;\_h9nae(Zsb�`+b
k;Zsb
^;j_b�mXk+h9na�Lr:^;^�\}^ s iD^�k7r!��h&c9b�Ã ÍÑ9Ó� x]r!j_h9ns�%k;Zsb b�oX�9b h!�5k;Z]b
`+\��:Z:k[j_h9��b9xXr!nso/h9�]k+r!\_n]b�oar�f�Zsr!`+�9\_n]h%�Lr9^+^�j�\_�G\lk(h9�H�3od²Wº b3n\_n¨k+Zsr&kWf�h9nX¬D�9i]`�r&k+\�h:n�� ±!���JY[Zsb��4r!m£�Db�k�e=b�b�n£k;ZsbNk�e�h$j�h:�Db�^Qf�h:`;`+b�^;mDh:nso]^�k;h6k+Z]bJf�r:^�bGe(Z]b�`;b�k�e�h!¤��DhXoX qoXb�f�r� X^Qr!`+b s is^�k
h9m�b�n5xs^�hGk+Zsr&k7h:n]bQh!�Ak;Z]bWj�b�mXk;h:ns^7r!`+\}^�\_n]�N��`;h:�«k;ZsbWy} Ä Ç w y��� oXb�f�r� a\}^�k;hdhJ^;h!�.k(k+hL�Db%oXb�k;b�f�k;b�o2�=Y[Zs\_^(\}^[k+Z]b%f�h:nX¬s�9is`+r!k;\_h9n
e(Z]b�`;bNk;Z]bL^;b�r9`+f�ZF��h:`Q^;r9��b�¤�^;\_�9n�oX\_j_b�mXk+h9ns^
f�h:�Gb�^�k;h6`;b�^;f�i]b9�N� ^;b�r9`+f�Zq��h9`Q^;r9�Gb�^;\��:n¨oX\_�Wish9ns^ e[r9^�mDb�`���h:`;�Gb�o��d .�^�Nx
e(Z]\}f�ZFr!j_j�h&e7^=k;ZsbQ�:r!m/k;hG��bQ`;b�oXisf�b�o2x]r:^(^�Z]h&e(n6\_n$�¯\_�s�]©!¤�`+\��:Z4k��

2.2. Non-standard SUSY

2.2.1. Gauge mediated SUSY breaking

~"n��GhXoXb�j}^ e(Z]b�`+bGu]v�u4w �]`+b�r9�4\_n]�/\_^ �Gb�oX\}r&k+b�o��4 F�4r!i]�:b%\_n:k+b�`�r9f�k;\_h9ns^�x�k;Z]bL^+f�r!j_bWh9��uXv u4w �]`;b�r!�d\_n]�a\}^ j�h&e�b�`Ek;Zsr9n¨\_n
^;i]mDb�`;�:`+r�cd\�k� 9xdr!nsoJk;Z]b
�:`+r�cd\�k;\_n]hW��b�f�h9�Gb�^=k;Zsb
�¯uX¥*�XY[Z]b
m]Z]b�n]h9�Gb�nsh9j_h9�9 LoXb�mDb�nso]^[h:nJk;Zsb nDr&k;is`;b h!��k+Z]b��E�¯uX¥*xdk;Z]b
n]b�{dk
k;h$j_\��:Z4k;b�^�k%uXv�u4w«mDr!`;k;\}f�j_b9x�r!nDoqh9n£\�k+^
j_\l��b�k;\_��b:�N~"n£�Gh:^�k cd\}r!�]j_bG�Ghdo]b�j}^�xTk+Z]b
�E�Au]¥®\}^Qr6^�k�r!i�h:`Qran]b�iXk;`�r!j_\_n]hs��� ^�k+r9i
�E�¯uX¥¡e[r9^*b�{]f�j�iso]b�o�r&kH�5y=¥£e(\lk+Z��Lr:^;^;b�^*��b�j_h&e|�8p(k+h%±�p º b3nNx9oXb�mDb�nsoX\_n]�%h9n�\�k+^>j_\l��b�k;\_�GbW�l��m����¯Y[Z]b�^�b(`+b��Lr9\�nNk;Z]b[k+\��:Z4k;b�`
j_\��G\�k+^[k+hJo]r&k+b9�
~"n�k;Zsb/�Lr9^+^N`+r9n]�9b/`;b�j�b�c�r9n4kW��h9`G^;b�r!`�f�Z]b�^Wr&kL�5y=¥¸r9nso�r!kWk;Zsb$YAb�c&r!k;`+h9n�x|r�n]b�iXk+`+r9j�\_n]h��E�Au]¥ÉoXb�f�r� X^�r9^|y} Ä Å w�� y x

e(Z]b�`;b�k;Z]b£c9b�`; pj_\��:Z:k6�9`�r�cd\lk+\�n]h y b�^+f�r9mDb�^/oXb�k;b�f�k;\_h9n5�»Y[Zsb�¬snDr!j
^�k�r&k;b¡r!`+\}^�\_n]�µ��`+h9� k;Zsb¨msr9\�`6m]`+hXoXisf�k+\�h:n¹h!�GuXv�u4w
msr9`�k+\_f�j�b�^ k;Z]b�`;b���h9`+b�\_ndc9h:j�c:b�^ k�e�h6msZ]h!k+h9ns^%r9nso£�G\_^+^�\_n]�$b�nsb�`+�9 �f�r!`+`;\_b�o£r�e�r� F�d �k;Z]bL�:`+r�cd\�k;\_n]h:^��L~"nsf�j_is^;\�c:bL^�b�r!`�f�Z]b�^���h9`
k;Zs\_^ k+h9m�h9j_h9�9 Fe�b�`+bGmDb�`���h:`;�Gb�o�r&k
k+Z]bJY5b�c&r&k;`+h9n¨i]nsoXb�`Q�Dh9k;Zµr9^+^;i]�GmXk;\_h9ns^ h9�=m]`+h9�GmXk%r!nDo¨oXb�j_r� :b�o!�E�Au]¥Vo]b�f�r� X^���Y[Zsb
oX\}^�k+`;\_�]iXk+\�h:n�h9�(k;Z]b Ïu v ^;\_�9n]\�¬Df�r9nsf�b/\�n�k;Z]bq�Q� ��^�b�r!`�f�Zµe(\lk+Z�m]`+h9�GmXkLoXb�f�r� X^%\}^�^;Z]h&e(nµ\_n§�¯\_�s� o!¤�j�b��.k6���9����x|e(Z]b�`;bak;Z]b`+b�^;h9j_iXk;\_h9ns^
h:n£k;Z]bLb�n]b�`+�9\_b�^
h9�=k+Z]bJh9� s b�f�k�^Q\_n4c:h9j_c9b�oq\_n¡k;Z]bJf�r!j}f�i]j}r&k+\�h:n£h9�=k+Z]b Ïu v r9`;b���h9j}oXb�o¨\_n4k;h$k+Z]ba^;\��:n]\l¬�f�r!nDf�b9�J�f�j_b�r9`�^;b�mDr!`�r&k;\_h9nL\}^�h9�s^;b�`+c9b�oL��b�k�e�b�b�n/m]`+hdf�b�^+^�b�^|e(\�k;Z/��r!�:b�r!nDoJe(\�k;Z6`;b�r!j Ïu v �>�[r9^;b�oJh:nar!n6r!nsr9j� X^;\_^=h!�=�9�_�7��� � Å x4k;Zsb^�c�f�h:j�j}r!��h9`�r&k+\�h:n/\_n4k;b�`;m]`+b�k+b�o6k+Z]b�\_`E`+b�^;i]j�k+^7e(\�k;Zs\�n$k+Z]b%��`�r!�Gb�e�h9`+�Jh9�>rJ��\_n]\_�Lr!j5�GhXoXb�j�xDk;Z]b¨¼+udnsh&e(�Gr:^;^(^;j_h9m�b�½q��������xse(Zsb�`+b
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k;Zsb%oXh9�G\_nsr!n4k(m]`+hdf�b�^+^[\_^(r:^;^;hXf�\}r&k+b�o y} � y} Ä Ç ms`;hXoXisf�k;\_h9n��|��f�ZDr!`+�9\_n]hW�Lr9^+^[j_h&e=b�`�j_\_��\�kEe[r9^[^;b�kEr&kE�:�!±Lº b3n ����©&���

2.2.2. Charged massive stable particles

��h9ns�!¤�j�\_c9b�oaf�Zsr9`;�:\�n]h4^=r9`;b b�{Xm�b�f�k;b�o/\_n$^;h9�Gb �Ghdo]b�j}^[e(\lk+Z$r9n]h9�Lr9j� 4¤���b�oX\}r&k;b�o/uXv u4w �]`+b�r9�4\_n]�D�¯Y[Z]b
`+b�r:^�h:na\}^�k;Zsr!k�x]\_n
^;isf�ZL�Ghdo]b�j}^�x:k;Z]b��AuX¥µ\}^|e(\_n]h9¤�j_\��:b9x4^�hQk+Zsr&kHk;Z]b_y}d��� y} Ä Å �Gr:^;^HoX\��Tb�`+b�nDf�b7\}^Hc:b�`+ N^;�Lr!j_j��>udisf�ZLj_h9n]�9¤�j_\_c9b�oGf�Zsr9`;�:\�nsh:^*e�h9i]j}o
r!msmDb�r!`H\_nar%YAb�c&r!k;`+h9nJoXb�k;b�f�k;h:`Hj_\��:bE^�j_h&e(j_ W�Gh&cd\�n]�W�Wi]h:ns^|e(\�k;ZJj}r!`+�9bE��h:�Gb�n4k+rs�¯Y[Z]bI�^�®f�h9j_j_r9�Dh:`+r!k;\_h9nG�Lr9oXb7iD^�b�h!�Tk;Z]b
k;\_�G\�ns�Q\�nX��h:`;�Lr!k;\_h9n�h!�sk+Z]b�\_`|�Ni]h9nGoXb�k+b�f�k;h9`�^¯k;h%^;b�k|r
f�Zsr9`;�:\�n]h �Lr9^+^*j�h&e�b�`*j_\��G\�k|h!�*���4²�º b�nWx!�sr:^�b�oWh:n/�:������� � Å �l��o&���*Y[Zsb
�Q� �£f�h9j_j_r9�Dh:`+r!k;\_h9nG�Lr9oXbEis^�bEh!�2k;Zsb�\_`|k;\_�Gb�¤�h!�.¤�¶s\_�9Z4k=oXb�k;b�f�k;h:`+^H\�nq�7��� � Å xdr:^H^;Z]h&e(nG\�n/�A\_�s�%o!¤�`;\_�9Z4k�x:r!nDoGb�{]f�j_isoXb�oL�Lr9^+^�b�^
��b�j_h&eV�9²�m�º b�n°��h9`7rGj_h9n]�9¤�j_\_c9b�o/^�k+h9m¡�l��²���xsr9^[e�h9i]j}o/�Db
k+Z]b%f�r:^�b
\_n/k+Z]b%¢�u]u]¢ ��h:`7rG^��Lr!j_j�^�k;h9m	�d�Au]¥§�Lr:^;^(oX\
�Tb�`+b�nsf�b9�

3. EXTRA-DIMENSIONS

¢FhXoXb�j}^%e(\�k;Z�r:o]oX\�k;\_h9nsr9jH^�mDr9f�bJo]\��Gb�nD^�\_h9ns^Nf�h:��bL\_nµ�Lr!nd q¶�r�c9h9`�^�¾Qj_r9`;�:b9xAYAb3n � Å x¯isn]\�c:b�`�^;r9j�xAe�r9`;m�b�o����_�6Y[ZsbL`;b�^�i]j�k+^
`+b�m�h9`;k;b�o6\_n$k;Z]\}^7`+b�cd\_b�eVmDb�`�k�r!\_n6k;hLk+Z]b%�GhXoXb�j�h9�>j_r9`;�:b b�{dk;`�r&¤"oX\��Gb�ns^�\_h9nD^Qt��5y�� �(e(\lk+Z]\�n�e(Z]\_f�Z$h:n]j� /�9`�r�cd\lk� Jms`;h:msr!�4r&k;b�^
\_n/k+Z]bQ�]i]j_�Txsr!nDoJk+Z]b��Qr!j_i]��r!¤�
j_b�\_n¨t����%�=b�{]f�\�k+r!k;\_h9ns^[h9�Ak+Z]bQ�9`�r�cd\lk+h9naf�r!n]n]h9k7�DbQ`+b�^;h9j_c9b�o2�
udisf�Z����Ë�9`�r�cd\lk+h9ns^�f�r9n���bFm]`;hXoXiDf�b�o�k;h:�9b�k+Z]b�`Ge(\�k;Zzr£:iDr!`+��x=r¨�:j�ish9n�x=h9`Lr�msZ]h!k+h9n�\�nMqQrqpf�h:j�j_\_^;\_h9ns^�x=r9nso�b�^;f�r!m�b

\_n:k+h£k;Z]b$�]i]j_�T��Y[Zsb$f�h9`+`;b�^�m�h9nDoX\�ns�q¬snsr9j7^�k�r&k+b�^Gr!`+b6r¨�Gh9n]h s b�kLh9`Lr¨�Gh9n]h9¤�m]Zsh!k;h:n�x|e(\�k;Z Ïu'v|��Y[Z]bFr!nsr9j� X^;\_^�h9�Ek;Zsb�^;bm]`+hXf�b�^+^;b�^�m]`;h&cd\}oXb�^
oX\_`+b�f�kQ\_nX��h9`+�Lr&k+\�h:n�h9n¨k;ZsbN��isnso]r!�Gb�n:k�r!j|¥Hj_r9nsf��q^;f�r!j_b����
�N~"n¨k;Z]bL^;\��Gm]j_b�^�kQ�Ghdo]b�j�x����¸\_^ `+b�j}r&k;b�o
k;h6k+Z]bJ¥|j}r!nsf��q^+f�r9j�b��d �� Ç��� + �������! 2 Ç� ¿ �  xAe(Z]b�`+b�¿«\_^ k+Z]bL`+r:oX\_is^ h!��k;Z]b�"#� r9o]oX\�k;\_h9nDr!j>f�h:��mDr9f�k%oX\_�Gb�ns^;\_h9ns^����
^;b�r!`�f�Z/��h9`E^;isf�ZF�Gh9n]h s b�k�^(e�r:^(m�b�`;��h9`+��b�o6\�nµ�:���
��� � Å �d F�Q� �V�l�������(��^Ef�r9n$�DbW^;b�b�nF\�nq�¯\_�s�D²&¤�j_b��.k�x]k+Z]bN^;mDb�f�k+`;i]��h!� s b�k
q v ��h:` b�c9b�n:k�^ e(\lk+Z Ïu v �»���6m$º b3n oXhdb�^�nsh!k%^�Zsh&e¸r!nd Fb�{]f�b�^+^ r!kQj_r9`;�:b(q v x5r!��h&c9bWk;Z]bau]¢ b�{dm�b�f�k+r!k;\_h9n¨o]h9�G\�nDr&k;b�o��d 
t � w ��� ��t s b�k�x2k;Zsr!k
f�h9i]j}oF��bLr&k�k+`;\_�]iXk+b�oqk;h/k;Z]b�b$�Tb�f�k+^ h!�=�Ay�� ^��
~"n£r9o]oX\�k;\_h9n�k;hak;Z]bJuX¢ t � w ��� � t �¡�Dr9f��d�9`+h9i]nDo2x
k;Zsb$^;b�r9`+f�Z���h9`L^�\_n]�:j�b$m]Z]h9k;h:ns^G^�i	�Tb�`�^N��`;h:� r£j_r9`;�:ba�sr:f��4�:`;h:i]nso¡��`+h9� f�h:^;�G\_f�^�r9nso���`;h:� k;Z]b$��b�r!� Zsr!j_hs��Y[Zsbq�Q� �
r!nDr!j_ d^;\}^
�sr9^;b�o£h9n��/��� � Å ���������Gr9�9b�^
is^�bLh9�=k+Z]bLk+\��G\_n]�q\_nX��h9`+�Lr&k;\_h9n¡h9�=k+Z]baf�r9j�h:`;\_�Gb�k+b�`�x�e(Z]\_j�bLk+Z]bg�c��f�h9j_j_r9�Dh:`+r!k;\_h9n
k+r9�9b�^¯r:oXc&r!n4k+r9�9b=h!�sk+Z]b�¬sn]b(^;b��9�Gb�n:k�r&k+\�h:nWh!�sk;Z]b�\�`>b�j�b�f�k;`+h9�Lr9�9n]b�k;\}f=f�r!j_h9`+\��Gb�k+b�`*r!nsoNh!�sk;Z]b�\�`>m]`+b�^;Z]h&e�b�`*oXb�k+b�f�k;h9`¯k+h c:b�`+\l�� 
k;ZDr&k7k+Z]b%m]Z]h9k;h:n$f�r!nso]\_o]r!k;b�^7h9`+\_�9\_nsr&k+b���`+h9��k;Z]bW\�n4k;b�`+r:f�k+\�h:n6c:b�`;k;b�{£���Fp�����Y[Zsb��Q����f�h:j�j}r!��h9`�r&k+\�h:n6f�h9�N�]\�nsb�o/k;Z]bW`;b�^�i]j�k+^
h!�>k+Z]b�\_`
^�b�`+r:f�Z]b�^[��h:`��Gh:n]h s b�k+^ r!nso6��h:` ^;\�ns�9j_bWm]Z]h9k;h:ns^(k+hab�{dk+`+r:f�k�j_\_��\�k+^�h9n%����r9^ rG��i]nsf�k;\_h9n¨h!�>k;ZsbNndi]�N�Db�`�h9�|b�{dk;`�r
oX\_�Gb�ns^;\�h:ns^Qt��¯\_�s�D²&¤�`+\_�9Z4k����*�sh9`&"#� + oDx'��� �V��� m6oGYAb3nW�
nE\_`�k+isr!j����¸�:`+r�cd\�k;h9nD^�f�r!nFr!j}^;hL�Db%b�{]f�Zsr!n]�:b�o/\�n$k+Z]b%m]`+hXoXisf�k;\_h9nFh!�¯��b�`+�G\�h:nFh9`7��h:^;h9n$msr9\�`�^�xXk;Zdis^E��hXoX\��� d\�ns�Gk;Z]bNu]¢

f�`+h:^+^
^�b�f�k+\�h:ns^���h9` k;Z]b�^�bGm]`+hXf�b�^;^;b�^��N�Eb�`+b9x2k+Z]bL^�b�ns^�\�k;\_cd\lk� �\_^
b�{dms`;b�^;^;b�o�\�n¨k;b�`;�L^
h!��r6f�iXk;h!�¯x5k;Z]bGb(��b�f�k;\_c9bL¥Hj_r9nsf��q^;f�r!j_b
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4. OTHER MODEL-INSPIRED SEARCHES

4.1. Extra gauge bosons
�7b�i]k;`�r!js��h:^;h9nD^>r9^+^�hXf�\}r&k+b�o�e(\�k;ZLb�{dk+`+rQvNt����>�:r!is�9b(�9`+h9isms^>r!m]m�b�r9`|\_nL�Gr9nd Wb�{dk+b�ns^;\�h:ns^>h9��k+Z]bE^�k+r9nso]r!`�o��Ghdo]b�j��*�7b�f�b�n4k

^;b�r!`�f�Z]b�^He�b�`+b�m�b�`;��h9`+�Gb�o/�d /�Q������h9`(^�iDf�Z/b�{4k+`+r � � �Dh4^�h:ns^�\�n/k;Z]b%o]\�b�j�b�f�k;`+h9n£� ��m��5r!nDo/oX\_�Wish9n¡� �]���5f�Zsr!nsn]b�j}^�xX�Dr9^;b�oJh:n�X��²Gr!nDo��X� ©���� � Å xs`+b�^;m�b�f�k+\�c:b�j_ 9�(Y[Z]b� 6e�h9isj_o$^;Z]h&e°i]mqr9^�rLmDb�r!�6\�n$k+Z]bNo]\�j_b�mXk+h9nq�Lr:^;^7o]\_^�k;`+\��siXk;\_h9n��7Y[ZsbWoX\_�Wi]h:nq�Lr9^+^
^;mDb�f�k;`+i]�»\}^=^;Z]h&e(nL\_n/�¯\��D�8p�¤�j_b��.k�x4ms`;b�^�b�n:k+b�oG\_nJk+b�`+�G^Hh!�|� Ï Ã����DxXrQc&r9`;\}r!�]j_b7��b�k;k;b�`�¬]k=k;hWk;Z]bEk;`�r9f��9b�`+^|`;b�^�h:j�iXk+\�h:nLe(Z]\}f�ZJ\_^º
r!iD^;^;\_r9nL\�na\�ndc9b�`+^;b7�Gh9�Gb�n:k+i]�$�*~"nLk;Z]b
r!�D^�b�nsf�b7h9�5r!nd �b�{]f�b�^;^Hh&c9b�`|k;Z]bQuX¢Ëb�{dm�b�f�k+r!k;\_h9n�xdr%j_h&e=b�`|j_\��G\�k�h9�|�9� m9©%YAb3n®e�r:^
^;b�kEh:n/k+Z]b%�Lr9^+^(h9�>rL^;b�4i]b�n4k;\}r!j � � xD\�� b9�_x�e(\lk+Zqf�h9ism]j�\_n]�4^(\_o]b�n4k;\}f�r9j2k;hLk+Z]h:^;bQh!�*k+Z]bW^�k+r!nDo]r!`�o � �Dh4^�h:n��(udh9�Gb�e(ZDr&k7j_h&e=b�`j_\��G\�k+^[e�b�`+b h:�Xk+r9\�nsb�oJ\_n$c&r!`+\�h:is^=f�r!n]h:n]\}f�r!j2y�t �:�=�GhXoXb�j}^��¯~"n6k+Z]bQoX\�b�j�b�f�k+`;h:n6f�Zsr9n]n]b�j�xXr!n6b�{]f�b�^+^=\}^(^;b�b�n$r!`+h9isnso/�6o%mNº b�nWx
k;Zsb%^�\_�9n]\�¬Df�r!nsf�b h9�Ae(Z]\}f�Z$\_^[Zsh&e=b�c9b�`[h:n]j� 6�X��²��*xXh9nDf�b k;Z]b
k+`;\}r!jT��r:f�k+h9`(\}^[k+r9�9b�n6\_n:k+hLr9f�f�h9i]n4k��
y>{dk;`�rW� � ��h:^;h9ns^Lr9`;bFr!j}^;hµb�{XmDb�f�k+b�o�\�nzb�{dk;b�nD^�\_h9ns^Gh9�
k;Z]b�uX¢ ^;isf�Zzr9^�k+Z]bqj_b��.k;¤�`+\��:Z4ka^� d�G�Gb�k;`+\}f$��hXoXb�j7�sr:^�b�o§h:n

uXvNt��9���[ªHuXvWt��9���
ª|vWt������*� �^�¹^�b�r!`�f�Z%��h9`l� � w�� � \_n6�=��� � Å b�{]f�j_isoXb�oNr
^;b�4i]b�n4k+\_r9jB� � e(\�k;ZG�Lr9^+^¯�Db�j�h&e®�9� m�m�Y5b�n � �:�����

4.2. Leptoquarks
Y[Z]bJr!m]mDr!`+b�n4k
^; d�G��b�k;`+ q��b�k�e�b�b�n£k+Z]bL^�k+`;isf�k;i]`+b�^
h9�=k+Z]bLj_b�mXk+h9n¡r!nso¡4isr!`+�F`+b�m]`+b�^;b�n4k+r!k;\_h9ns^ \_n�k+Z]bauX¢ j_b�r9os^ k;h6k;Z]b

f�h:n s b�f�k;i]`+bQk+Zsr&kE��h:^;h9nD^Ef�r9`;`+ d\�ns��j_b�m]k;h9n¨r!nsoF4isr9`;�6:iDr!n4k;i]�gndi]�W��b�`�^Ef�h9i]j}o$�Gb�oX\}r&k+bQk;`�r!nD^�\�k;\_h9ns^E�Db�k�e=b�b�nq4isr9`;�X^7r9nso
j_b�mXk+h9ns^��*~"nsoXb�b�o2xs^;isf�Zaj_b�m]k;hX4isr!`+�X^�r9m]m�b�r!`�nsr!k;i]`�r!j_j� L\_n�xXb:� �D��xX�:`+r9nsoLi]n]\�¬sb�oak+Z]b�h:`;\_b�^��¯~"n/h:`+oXb�`�k;hGr�c9h9\}oL¶�r�c9h9`�f�Zsr!ns�9\_n]�
n]b�iXk;`�r!j2f�is`;`+b�n4k+^�x4\lk(\}^�f�h9�G�Gh9n]j_ Lr9^+^�is��b�oLk+Zsr&k7r%�:\�c:b�n/j�b�mXk;hX4isr!`+�Lf�h:i]m]j_b�^=k;hGrW^;\�ns�9j_b��:b�n]b�`+r!k;\_h9n��*��b�mXk;hX4isr!`+�X^=o]b�f�r� 
\_n:k+hLr�4isr9`;�Jr9nso6r�f�ZDr!`+�9b�oah9`[n]b�iXk;`�r!j2j_b�mXk+h9n�xse(\lk+Z6�s`+r9nsf�Z]\_n]�W��`�r9f�k;\_h9ns^�Êµr!nDo¨t�� � ÊA��xs`+b�^;mDb�f�k;\_c9b�j� :�*~"nak+Z]b
��h9j_j�h&e(\_n]�Dx
h9nsj� a^+f�r9j_r9`[j�b�mXk;hX4isr!`+�X^(r!`+b f�h9ns^;\}oXb�`+b�o2�
��k%k;Z]bJYAb�c&r!k;`+h9n�xAj�b�mXk;hX4isr!`+�X^Qf�r9n£��bJmsr9\�`Wm]`;hXoXiDf�b�o£�d qk+Z]bJ^�k;`+h9n]�$\_n:k+b�`�r9f�k;\_h9n�x�q�rqxw���� ���N�`��b�m�b�nso]\�n]��h9n£k;Z]b

e[r� �k;Zsb� poXb�f�r� 9x�k;Z]bq¬snsr!j ^�k�r&k+bq\_^ �32d� � { r{ x ���B{ r{ x(h9` � r�B{ r{ x(e(\�k;Z¹`+b�^;mDb�f�k+\�c:bF�]`+r9nsf�Z]\_n]�£��`+r:f�k+\�h:ns^LÊ Ç xE�&ÊHt�� � Ê¯��x7h:`
t�� � ÊA� Ç ��uXb�r!`�f�Z]b�^%e�b�`+ba`+b�f�b�n4k;j_ £m�b�`;��h9`+�Gb�oµ�d h�c����h9`�j_b�mXk+hd4isr9`;�X^Nh!��r9j�j=k;Zs`;b�b/�:b�n]b�`+r!k;\_h9ns^��£Y[Zsb/^;b�r!`�f�Zµ��h:`W¬s`�^�k
�9b�n]b�`�r&k+\�h:nGj�b�mXk;hX4isr!`+�X^|e[r9^>m�b�`;��h9`+�Gb�oG\_nLk;Zsb�� 2 � � { r{ f�Zsr!n]nsb�j�x9��`+h9� e(Z]\}f�ZarQ�Lr9^+^|j_h&e=b�`|j_\��G\�k=h!�A�9±9±%º b�n�e[r9^Ho]b�`+\�c:b�o
��h9`*Ê + � � �!©����*Y[Z]b�^;b�r9`+f�Z%��h9`Ak;Z]\_`+oN�9b�n]b�`�r&k+\�h:n%j_b�mXk+hd4isr9`;�X^Ae�r:^5m�b�`;��h9`+�Gb�oW\�nWk;Z]b 4 2 4��! r  >f�Zsr9n]n]b�j�x&e(\�k;Z�h9n]b 4NoXb�f�r� d\_n]�
r9^�4�w Ì ��� xTr9nso$k+Z]bWh9k;Z]b�`�r9^�4 w Zsr9o]`;h:n5t�^��1t � ��� �Lr9^+^7j_h&e=b�`7j_\��G\�k h9�=�X��mJº b�n¸e[r9^Eh9�Xk�r!\_n]b�o6��h:`�Ê + �a� �Eo&����Y[Zsb
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5. SEARCHES FOR THE UNEXPECTED
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6. FINAL REMARKS
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